Three-dimensional (3D) culture in sarcoma research and the clinical significance.
Sarcomas are rare malignant tumors that arise from transformed cells of mesenchymal origin. Despite the progress in diagnosis and treatment, sarcomas have a high mortality rate due to local recurrence, metastasis, and the development of drug resistance to chemotherapy. New models for sarcoma research are required to further understand the disease and to develop new therapies. In vitro sarcoma modeling is challenging because of significant genetic heterogeneities, diverse pathological, and overlapping clinical characteristics. Studies on the mechanisms of recurrence, metastasis, and drug resistance in sarcoma have resulted in the generation of novel three-dimensional (3D) culture models for sarcoma research. 3D culture models aim to recapitulate the tumor microenvironment that plays a critical role in the pathogenesis of sarcoma using biomaterial scaffolds of natural biological materials and artificial polymers. An ideal 3D culture model can properly mimic not only the microenvironment, oncogenesis, and maintenance of sarcoma cell growth, but also imitate the interactions between cells and to the extracellular matrix. More recently, 3D cell culture has been used to research the biological behavior and mechanism of chemotherapy and radiotherapy resistance in different sarcoma models. Ultimately, findings using 3D models that more accurately reflect human sarcoma biology are likely to translate into improved clinical outcomes. In this review, we discuss the most recent advances of 3D culture technologies in sarcoma research and emerging clinical applications.